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(S) Digital signal transmitting method. 

(57) In a digital signal recording and reproducing 
apparatus, a signal obtained by multiplexing an 
audio signal on a bit rate reduction encoded 
video signal is delivered as a transmission sig- 
nal. The transmission signal is multiplexed with 
a data showing jfcs content, suchzaszazcopyz^ 
number-of times date^and^aji-e^ 
times data. Depending on the state of reproduc- 
tion at a reproducing side apparatus, being a 
source side of transmission, a control data for 
controlling a recording side apparatus, being a 
destination side of transmission is also multip- 
lexed. 
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The present invention relates to a method of 
transmitting digital signals between digital video and 
audio signal recording and reproducing apparatuses 
making use of the bit rate reduction technology. 

The recent advancement in the video and audio 5 
signal recording and reproducing technology making 
use of digital technique is dramatic, but when 
attempted to apply such technology into home-use 
VTR, the greatest problem is the amount of the data. 
For example, the transmission rate of the video signal 10 
to be delivered is as much as 216 Mbps in the 4:2:2 
standard, which is difficult for long-time recording 
directly in this state. 

Accordingly various bit rate reduction methods 
have been proposed for the video signals and audio 15 
signals, and the recording and reproducing apparat- 
uses making use of the bit rate reduction technique 
have come to be developed. 

As for bit rate reduction, for example, the video 
signal is realized by the discrete cosine transform pro- 20 
posed by C. Yamamitsu et al. in "An Experimental 
Study for a Home-Use Digital VTR," IEEE Trans, on 
Cons. Elec, Vol. 35, No. 3, pp. 45<W57, Aug. 1989, 
and the audio signal is represented by the sub-band 
coding method as disclosed in "Low Bit-rate Digital 25 
Audio Coding Systems," CCIR Report 1199, 1990. 

Meanwhile, as the problem when using bit rate 
reduction, the issue of accumulation of distortions by 
recoding is known. For example, in video signals, 
generally the frequency components obtained by 30 
orthogonal transform of the intended signal are 
coded, but in the orthogonal transform and inverse 
orthogonal transform, rounding errors may occur in 
relation of the number of operation digits and number 
of output digits. In audio signals, a similar operation 35 
error may be anticipated. 

In the conventional digital audio appliances or 
digital video equipment, A/D-converted audio signals 
or video signals were transmitted. The conventional 
digital signal transmitting method is explained below. 40 

Digital signal transmission is supposed to be per- 
formed between recording and reproducing apparat- 
uses comprising a video signal A/D converter, a bit 
rate reduction encoder, an error correction encoder, 
an audio signal A/D converter, an audio signal encod- 45 
ing processor, a modulator, a magnetic recording and 
reproducing system, a demodulator, an error correc- 
tion decoder, a video signal concealment processor, 
an audio signal decoding processor, an audio signal 
concealment processor, a bit rate reduction decoder, 50 
a video signal D/A converter, and an audio signal D/A 
converter. 

The input video signal is A/D-converted by the 
video signal A/D converter, and is encoded by the bit 
rate reduction encoder, and parity symbols of error 55 
correcting codes are added in the error correction 
encoder. On the other hand, the input audio signal is 
A/D-converted by the audio signal A/D converter, and 



is sent into the audio signal coding processor for audio 
signal processing such as shuffling and error correc- 
tion encoding, and is multiplexed on the video signal. 
The signal is then modulated in the modulator, and is 
recorded in the magnetic recording and reproducing 
system. 

The data reproduced from the magnetic recording 
and reproducing system is demodulated in the 
demodulator. Errors occurred in the magnetic record- 
ing and reproducing system are corrected in the error 
correction decoder, and uncorrectable errors are con- 
cealed in the video signal concealment processor. 
Then, bit rate reduction decoding is effected in the bit 
rate reduction decoder. The signal obtained at this 
point is used as the video signal portion of the trans- 
mission output After demodulation, audio signal pro- 
cessing such as deshuffling and error correction 
decoding is effected in the audio signal decoding pro- 
cessor, and uncorrectable errors are concealed in the 
audio signal concealment processor. The signal 
obtained at this point is used as the audio signal por- 
tion of the transmission output. 

In the final output, the video signal D/A-converted 
by the video signal D/A converter and the audio signal 
D/A-converted by the audio signal D/A converter are 
delivered. 

To transmit from the reproducing side apparatus 
to the recording side apparatus, the outputs of the 
video signal concealment processor and the audio 
signal concealment processor of the reproducing side 
apparatus are transmitted to the recording side 
apparatus, they are respectively fed into the bit rate 
reduction encoder and audio signal encoding pro- 
cessor. 

In such constitution, however, for one transmis- 
sion, the number of times of orthogonal transform and 
inverse orthogonal transform on the original signal 
increases by one each, and the distortions due to 
orthogonal transform and inverse orthogonal trans- 
form are accumulated, and accordingly distortion due 
to bit rate reduction may also take place. 

The transmission rate of the output video signal 
is, for example in the 4:2:2 standard, 21 6 Mbps, which 
means serial transmission is difficult In parallel trans- 
mission, however, the problem is the shape of the 
cable used in transmission. Still worse, since the 
transmission of audio signal is not included in the 
standard of video signal, it makes more serious the 
problems of cable and transmission rate. 

It is hence a primary object of the invention to pre- 
sent a digital signal transmitting method being free 
from distortion due to orthogonal transform or inverse 
orthogonal transform, in transmission of digital sig- 
nals between recording and reproducing apparat- 
uses. 

To achieve the above object, a digital signal 
transmitting method of the invention is applied in an 
apparatus for recording and reproducing a digital 
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audio signal and a bit rate reduction encoded digital 
video signal, in which a signal obtained by multiplex- 
ing an audio signal compressed in a time axis in a data 
blank period of a video signal before bit rate reduction 
decoding is used as a digital transmission output at a 
reproducing side apparatus, and the above digital 
transmission output is used as a digital transmission 
input at a recording side apparatus, and the video sig- 
nal and audio signal are separated. 

In another aspect of the invention, reproduction 
processing is done in parts which are not necessary 
for transmission and recording to monitor the trans- 
mission signal in the recording side apparatus. 

In the conventional transmitting method of digital 
signal recording and reproducing, every time trans- 
mission is done, the number of times of orthogonal 
transform and inverse orthogonal transform increases 
by one each, and the distortions of orthogonal trans- 
form and inverse orthogonal transform are accumu- 
lated. Accordingly, distortions due to bit rate reduction 
occur. Besides, since the transmission rate of digital 
signal is 200 Mbps or more, it is difficult in serial trans- 
mission. 

By contrast, the digital signal transmitting method 
of the invention makes it possible to transmit signals 
without accumulating distortions because it is not 
necessary to process orthogonal transform and 
inverse orthogonal transform, by transmitting in the bit 
rate reduction encoded state as the transmission out- 
put. 

Fig. 1 is a block diagram of digital signal transmit- 
ting method in a first embodiment of the invention. 

Fig. 2 is a composition of format of transmission 
output data in a second embodiment of the invention. 

Fig. 3 is a composition of format of transmission 
output data in a third embodiment of the invention. 

Fig. 4 is a block diagram of a fourth embodiment 
of the invention. 

Fig. 5 is a block diagram of a fifth embodiment of 
the invention. 

Fig. 6 is a structure of auxiliary data separator and 
auxiliary data multiplexer shown in Fig. 5. 

Fig. 7 is a block diagram of a sixth embodiment 
of the invention. 

Fig. 8 is a format diagram showing a recording for- 
mat in recording medium in the invention. 

Fig. 9 is a layout of transmission data in the sixth 
embodiment of the invention. 

Fig. 1 0 is an internal configuration of transmission 
information multiplexer 71. 

Fig. 1 1 is an internal configuration of transmission 
information separator 70. 

Fig. 12 is a block diagram of an editing machine 
in a seventh embodiment of the invention. 

Fig. 13 is an explanatory diagram showing the 
changes of transmission information by transmission 
without passing through editing machine. 

Fig. 14 is a block diagram of an eighth embodi- 



ment of the invention. 

Fig. 15 is a structure of transmission information 
updating device of an editing processor in the seventh 
embodiment of the invention. 
5 Fig. 16 is a block diagram of digital signal trans- 

mitting method in a ninth embodiment of the invention. 

Fig. 17 is an internal structure of multiplexers/ se- 
parators 172a, b in Fig. 16. 

Fig. 18 is a bit configuration showing an example 
w of output bit configuration of a control flag generator 
193 in Fig. 17. 

Fig. 19 is an explanatory diagram showing the 
track of the magnetic head in slow playback mode. 

A block diagram of digital signal transmitting 
is method in a first embodiment of the invention is shown 
in Fig. 1. 

The first embodiment is described below while 
referring to the drawing. 

Numeral 11 is a video signal A/D converter, 12 is 
20 a bit rate reduction encoder, 1 3 is an error correction 
encoder, 14 is an audio signal A/D converter, 15 is an 
audio signal encoding processor, 16 is a modulator, 

1 7 is a magnetic recording and reproducing system, 

1 8 is a demodulator, 1 9 is an error correction decoder, 
25 20 is a video signal concealment processor, 21 is an 

audio signal decoding processor, 22 is an audio signal 
concealment processor, 23 is a bit rate reduction 
decoder, 24 is a video signal D/A converter, 25 is an 
audio signal D/A converter, 26 is a multiplexer, and 27 

30 is a separator. 

In thus composed recording and reproducing 
apparatus of digital signals, the input video signal is 
A/D-converted in the video signal A/D converter 11, 
and bit rate reduction encoded in the bit rate reduction 

35 encoder 12, and parity symbols of error correcting 
codes are added in the error correction encoder 13. 
The input audio signal is A/D-converted in the audio 
signal A/D converter 14, and subjected to audio signal 
processing such as shuffling and error correction 

40 encoding in the audio signal coding processor 1 5, and 
it is multiplexed with the video signal from the error 
correction encoder 13. (In this embodiment, the audio 
signal is not subjected to bit rate reduction encoding, 
but the processings are the same when the audio sig- 

45 nal is bit rate reduction encoded.) If the error correc- 
tion code of the audio signal is common with a part or 
whole of the error connection code of the video signal, 
the error correction encoding processing of the audio 
signal of the common portion may be effected in the 

so error correction encoder 13. The signal is then mod- 
ulated in the modulator 16, and is recorded in the 
magnetic recording and reproducing system 17. 

The data reproduced from the magnetic recording 
and reproducing system 17 is demodulated in the 

55 demodulator 18, and the video data portion thereof is 
corrected in the error correction decoder 19, and 
uncorrectable errors are concealed in the video signal 
concealment processor 20. The signal obtained at 
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this point is used as the video signal portion of the 
transmission output. The audio data portion of the 
demodulated data is fed into the audio signal decod- 
ing processor 21 for audio signal processing such as 
error correction decoding and de-shuffling, and uncor- 
rectable errors are concealed in the audio signal con- 
cealment processor 22. The signal obtained at this 
point is used as the audio signal portion of transmis- 
sion output. If the error correction decoding method of 
the audio signal is common with a part or the whole 
of the error correction decoding method of the video 
signal, the error correction decoding process of the 
audio signal of the common portion may be effected 
in the error correction decoder 19. 

In the final output, the video signal decoded in the 
bit rate reduction decoder 23 and D/A-converted in 
the video signal D/A converter 24, and the audio sig- 
nal D/A-converted in the audio signal D/A converter 
25 are delivered. The multiplexer 26 delivers the sig- 
nal multiplexed on the time axis of the output from the 
video signal concealment processor 20 and the output 
from the audio signal concealment processor 22 as 
the transmission output. The output signal from the 
video signal concealment processor 20 contains the 
blank period, and the output signal from the audio sig- 
nal concealment processor 22 is compressed on the 
time axis so as to be multiplexed in this period. 

The transmission output from the multiplexer 26 
of the reproducing side apparatus is fed into the 
separator 57 of the recording side apparatus as trans- 
mission input, and is separated into the video signal 
portion and audio signal portion. They are switched 
over with the output from the bit rate reduction 
encoder 12 and audio signal A/D converter 14 re- 
spectively, and fed into the error correction encoder 
1 3 and audio signal encoder 1 5 to be subjected to sig- 
nal processing. Then, they are modulated in the mod- 
ulator 16 and recorded in the magnetic recording and 
reproducing system 17. The separator 27 arbitrarily 
switches over the video signal of ordinary input and 
the video signal of the transmission input or the audio 
signal of ordinary input and the audio signal of the 
transmission input to thereby switch over the output 
so as to record the signal of ordinary input and the 
input transmission signal alternately. 

Thus, according to this embodiment, however 
often transmissions be done, the number of times of 
bit rate reduction encoding is only once at the time of 
the first recording, and the number of times of bit rate 
reduction decoding is only once at the time of the final 
output Therefore distortions will not be accumulated 
due to orthogonal transform or bit rate reduction. 

An example of format of transmission output in a 
second embodiment of the invention is shown in Fig. 
2. In Fig. 2, the format of transmission data output is 
divided into transmission data and a reference signal. 
As the reference signal, a frame start signal is used. 
(In this embodiment the frame start signal is used, but 



a field start signal or a color phase start signal may be 
also used instead.) 

A format of transmission output in a third embo- 
diment of the invention is shown in Fig. 3. The refer- 

5 ence of transmission data is multiplexed on the 
transmission data in every field in a form of synchroni- 
zation pattern (Sync) and identification code (ID). The 
interval of Sync, ID may be a frame or arbitrary. 
Incidentally, the auxiliary data (AUX) shown in 

10 Figs. 2, 3 are to explain the content of the signal, 
which must be recorded and transmitted together with 
video signal or audio signal. For example, such data 
may be the type of broadcasting system of recorded 
video signal (the 525-line. 60-field system, the 625-Ih 

15 ne, 50-fieid system, etc.), on/off of encryption, copy 
inhibition, the number of times of editing, the number 
of times of copying, title, and character information or, 
in the case of audio signal, sampling frequency and 
bit width. In the constitutions shown in Figs. 2, 3, 

20 meanwhile, the locations of VIDEO, AUDIO, AUX are 
arbitrary, and the transmission rate and quantity of 
data are also arbitrary. These formats can adopt the 
data of various broadcasting systems as the video 
data, and the number of channels of audio signal is 

25 not limited. Besides, AUX may have an independent 
region of VIDEO or AUDIO, or may be mixed with data 
of VIDEO or AUDIO. 

Or BLANK may have a special pattern for the 
ease of PLL (phase locked loop) in the recording side 

30 apparatus. 

Fig. 4 is a block diagram of a fourth embodiment 
of the invention. Fig. 4 (a) shows the constitution of 
the audio signal encoding processor 15, Fig. 4 (b) 
shows the error correction decoder 19, and Fig. 4 (c) 

35 shows the audio signal D/A converter 25. Numeral 40 
denotes a shuffling operator, 41 is a time axis adjust- 
ing memory, 42 is an audio error correcting code 
encoding operator, 43 is a video signal error corrector, 
44 is a time axis adjusting memory, 45 is a time axis 

40 adjusting memory, and 46 is a D/A converting circuit. 
The audio data and video data recorded in the 
magnetic recording and reproducing system 18 are 
kept in a certain relation of time difference in order to 
maintain compatiblity between digital VTRs adopting 

45 the same format of bit rate reduction. In recording, the 
signal processing time of the circuit takes longer in 
video signal processing than in audio signal proces- 
sing, and therefore the video data is delayed from the 
audio data. Accordingly, in the audio signal coding 

so processor 15, the input audio data is shuffled in the 
shuffling operator 40, and delayed by the time axis 
adjusting memory 41, and is sent into the audio error 
correcting code encoding operator 42 to be subjected 
to error correction encoding process. In reproducing, 

55 the video data and audio data kept at a certain relation 
of time difference are reproduced from the magnetic 
recording and reproducing system 17, and the audio 
data output of the audio signal concealment pro- 
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cessor 22 is delayed in time from the video data output 
of the video signal concealment processor 20. In the 
error correction decoder 19, in order to match with the 
audio data in time axis, the output of the error correct- 
ing operator 43 is sent to the time axis adjusting mem- 
ory 44 to be matched with the audio data in time axis. 
Since the outputs from the signal concealment pro- 
cessor 20 and audio signal concealment processor 22 
are the transmission outputs, the transmission video 
data output and transmission audio data output are 
kept in the same time difference as inputted when 
recording. In the case of final output, the video data 
is processed in the bit rate reduction decoder 23, and 
the video data is delayed from the audio data. There- 
fore, the audio data is delayed by the time axis adjust- 
ing memory 45 of the audio signal D/A converter 25 
so as to be matched with the video data in time axis. 
The constitution described above is an example. 
Other constitutions may be employed to adjust the 
video and audio signals in time axis. 

According to the embodiment, in this way, by pro- 
viding each functional block with the time axis adjust- 
ing memory, the time axis relation of audio signal and 
video signal in recording may be regenerated at the 
time of reproducing in both transmission output and 
ordinary final output. 

Fig. 5 is a block diagram of a fifth embodiment, 
and Fig. 6 is a configuration showing the auxiliary data 
separator and auxiliary data multiplexer. Numeral 50 
is an auxiliary data separator, and 51 is an auxiliary 
data multiplexer. In Fig. 5, the other function al blocks 
are same as those shown in Fig. 1. 

cThetransmissioaoutput data is^^ated if neces-^ 

csaiyzby:multiplexihi^mi9~irtformation jB[atin^ to the^ 

^individual jiata on the data --in the auxiliary multiplexers 

c 51 befc<e rtujltiplexing me video d 

- in the multiplexer 26. In the auxiliary data separator 
50, the transmitted auxiliary data is updated if neces- 
sary. When the aux diary data is set separately for the 
audio data and video data, the audio signal and video 
signal can be processed independently. Also, when 
set for each audio data, independent processing by 
each channel is possible. For example, where encryp- 
tion is possible in the recording and reproducing 
apparatus, the auxiliary data multiplexer 51 proces- 
ses in one of the following manners, that is, not to out- 
put data on the data for transmission output, to output 
data in an encrypt state, and to output data after dec- 
rypting, and also multiplexes the signal showing its 
state. The auxiliary data separator 50 processes in 
one of the following manners, that is, to refer to the 
signal showing the state of the transmitted transmis- 
sion signal, and deliver the input data directly, to out- 
put by encrypting, and to output by changing the 
encryption key, and when the auxiliary data is altered, 
even encrypted data can be transmitted and recorded 
if necessary. 

Thus, according to the invention, the data exp- 



laining the content of transmission signal can be also 
multiplexed on the transmission signal, and the video 
signal and audio signal can be processed indepen- 
dently. Meanwhile, the data for explaining the content 

5 of transmission signal is shown in an encrypted 
example, but same processing is possible whatever 
the data may be. 

Fig. 7 is a block diagram showing the constitution 
of a sixth embodiment, Fig. 8 is a format diagram 

10 showing an example of recording format in the record- 
ing medium of the invention, Fig. 9 is a layout diagram 
of transmission data in the sixth embodiment. Fig. 10 
is a configuration showing the internal structure of 
transmission information multiplexer 71, and Fig. 11 

15 is a configuration showing the internal structure of 
transmission information separator 70. In Fig. 7, num- 
eral 70 denotes a transmission information separator, 
71 is a transmission information multiplexer, in Fig. 
10, numeral 80 is a copy code detector, 81 is a copy 

20 code generator, 82 is an adder, and in Fig. 11, num- 
eral 90 is a copy code detector, 91 is a copy code 
generator, 92 is an editing code detector, and 93 is an 
editing code generator. 

Thus composed digital signal transmitting 

25 method is explained below. 

The input video signal is A/D (analog-to-digk 
tal)converted in the video signal A/D converter 11, 
and coded at high efficiency in the high efficiency 
encoder 12, and the error is corrected and coded in 

30 the error correction encoder 13. On the other hand, 
the input audio signal is A/D-converted in the audio 
signal A/O converter 14, and sent to the audio signal 
coding processor 15 for audio signal processing such 
as shuffling, and error correction encoding, and it is 

35 multiplexed with the video signal from the error cor- 
rection encoder 13. (As an embodiment of the inven- 
tion, the audio signal is not subjected to high 
efficiency coding processing, but it is the same when 
subjected to high efficiency coding processing as 

40 audio data.) When the error correction code of audio 
signal is common with a part or the whole of the error 
correction code of the video signal, the error correc- 
tion coding processing of the audio signal of the com- 
mon portion may be done in the error correction 

45 encoder 13. The signal is then modulated in the mod- 
ulator 16, and recorded in the magnetic recording and 
reproducing system 17. An example of format recor- 
ded in the recording medium in the magnetic record- 
ing and reproducing system 17 is shown in Fig. 8. In 

so the format as shown in Fig. 8, the video signal and 
audio signal respectively have independent auxiliary 
data regions, and when recording the signal in ordi- 
nary input, 0 is respectively written in the audio 
auxiliary data region and video auxiiary data region 

55 as the data of the code of the number of times of copy 
and the code of the number of times of editing to be 
recorded individually. 

The data reproduced from the magnetic recording 
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and reproducing system 17 is demodulated in the 
demodulator 18, and is corrected in the error correc- 
tion decoder 19. and an uncorrectable error is con- 
cealed in the video signal concealment processor 20. 
The signal obtained at this moment is used as the 
video signal portion of transmission output. After error 
correction coding and audio signal processing such 
as deshuffling in the audio signal decoding processor 
21, an uncorrectable error is conceaied in the audio 
signal concealment processor 22. The signal 
obtained at this point is used as the audio signal por- 
tion of transmission output. Each transmission output 
signal detects the code of the number of copies and 
the code of number of editings reproduced from the 
recording medium. When the copy code is detected 
by the copy code detector 80, the copy code 
generator 81 is started up. The started copy code 
generator 81 delivers the addition value 1 of the num- 
ber of times code to an adder 82. In the adder 82, by 
adding the output signal of the copy code generator 
82 to the copy number of times code reproduced from 
the recording medium, the number of times of copying 
is updated and delivered to the multiplexer 26. Since 
the editing number of times code is not updated 
unless the video data coded at high efficiency is once 
decoded at high efficiency, and therefore the value of 
the editing number of times code reproduced from the 
recording medium is directly delivered. The audio 
data signal and video data signal sent to the multip- 
lexer 26, and the individual copy number of times 
code and editing number of times code are arranged 
in the data array, for example as shown in Fig. 9 t and 
delivered, as transmission output. The transmission 
signal sent from the reproducing side is separated into 
the audio data and video data in the separator 27, and 
the audio data and video data detect the respective 
copy number of times code and editing number of 
times code in the transmission information separator 
70. From the transmission data being sent forth, when 
the copy code is detected by the copy code detector 
90, the copy code values of the audio data and video 
data reproduced in the copy code generator 91 are 
converted into a data array (Fig. 8 (a) ) so as to be part 
of audio data or video data, and recorded in the 
recording medium as the transmission information 
region of the audio data or video data. When the edit- 
ing number of times code is detected from the trans- 
mission data in the editing code detector 92, the 
editing code values of audio data and video data are 
converted into a data array (Fig. 8 (b)) so as to be part 
of audio data or video data, and recorded into the 
auxiliary data region of audio data or video data. 

If the reproducing side sends either the audio 
data or the video data, or either channel 1 or channel 
2 as for audio data, to the recording side as transmis- 
sion output since the copy number of times code and 
editing number of times code are individually posses- 
sed, the copy number of times code and editing num- 



ber of times code of the data to be transmitted may be 
updated at the reproducing side. 

Thus, according to the invention, by updating the 
copy number of times code upon every transmission, 
5 the number of times of transmission can be controlled. 
The recording format shown in Fig. 8 is only an 
example, and the digital signal transmitting method of 
the invention may be applied without particularly defi- 
ning the recording format 
10 Fig. 12 is a block diagram showing the configu- 

ration of a seventh embodiment, Fig. 13 is an exp- 
lanatory diagram showing changes of transmission 
information by transmission without resort to editing 
machine, Fig. 14 is a block diagram showing the cen- 
ts figuration of an eighth embodiment, and Fig. 15 is a 
configuration of the transmission information updat- 
ing device of the editing processing device in the 
seventh embodiment In Fig. 1 2, numeral 1 00 is a high 
efficiency coding recording digital VTR-a1, 101 is a 
20 high efficiency coding digital recording VTR-a2, 102 
is a base band recording digital VTR, 1 03 is an analog 
recording VTR, 104, 105 are high efficiency decoders, 
106 is a video signal A/D converter, 1 07 is an editing 
processor, 108 is a high efficiency encoder, 109 is a 
25 high efficiency coding recording digital VTR-b, and 
110 is an editing machine. In Fig. 13, numerals 120, 
121 are high efficiency coding recording digital VTRs. 
In Fig. 14, numerals 130, 132 are video high efficiency 
decoders, 131, 133 are audio high efficiency decod- 
30 era, 1 34 is an audio A/D converter, 1 35 is a video high 
efficiency encoder, and 136 is an audio high efficiency 
encoder. In Fig. 15, numeral 150 is an editing code 
detector. 151 is a comparator, 152 is an adder, 153 is 
a copy code detector, 154 is a comparator, and 155 
35 is an adder. 

Transmission of reproduction signal between 
high efficiency coding recording VTRs is effected by 
sending the data in the data array as shown in Fig. 9 
without processing the transmission output, and 
40 therefore as the transmission information data, only 
the copy number of times code is updated as shown 
in Fig. 13. The editing machine is used by the user for 
making special processing and synthesis of arbitrary 
image on the transmission video data between high 
45 efficiency coding recording VTRs. The video signal of 
the transmission data has been processed by high 
efficiency coding, and for this editing, it requires high 
efficiency decoding processing. The transmission 
through the editing machine is explained below, 
so The transmission signal leaving the high effi- 
ciency coding recording digital VTR-a1 100 is fed into 
the editing machine 110, and the video data is proces- 
sed by high efficiency decoding in the high efficiency 
decoder 1 04, and special processing on the video sig- 
55 naJ is effected in the editing processing part 1 07. After 
editing in the editing processing part 107, again in the 
high efficiency encoder 108, high efficiency coding is 
processed, and it is recorded as transmission data in 
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the high efficiency coding recording digital VTR-b 
109. If the error modification cannot be done in the 
compressed state, right after high efficiency coding in 
the editing machine, it is processed together with the 
transmission data just before the editing processing 5 
part. 

The processing of transmission information data 
in transmission using the editing machine is described 
below. 

The transmission signal leaving the high effi- 10 
ciency coding recording digital VTR-a1 100 has been 
updated only in the copy number of times code out of 
the transmission information data of the transmission 
output (one count up from the value reproduced from 
the recording medium) as explained in the embodi- is 
ments in Figs. 12, 13, 14. The video data coded at 
high efficiency in the editing machine 1 10 is decoded 
at high efficiency in the high efficiency decoder 104, 
and edited in the editing processing part 107, and is 
coded at high efficiency again in the high efficiency 20 
encoder 108 and is delivered. However, decoding and 
recoding of the data once coded at high efficiency is 
deteriorated in the picture quality as the distortions 
are accumulated by repetition of the high efficiency 
decoder and encoder, as compared with the data bef- 25 
ore first decoding. 

Delivering the editing number of times codes 
updated by counting up by one the editing number of 
times code of the transmission information data of the 
data edited in the editing processing part 107, by 30 
recording in the high efficiency coding recording digi- 
tal VTR-b 109 through the high efficiency encoder 
108, the deterioration state of the recorded data may 
be understood by searching the editing code when re- 
editing the recorded video data. 35 

When both video data and audio data in transmis- 
sion output are processed by high efficiency coding, 
as shown in Fig. 14, from the transmission output of 
the high efficiency coding recording digital VTR-a1 
100, the video data and audio data are separated by 40 
the editing machine 107, and the video data is proces- 
sed by high efficiency decoding in the video high effi- 
ciency decoder 130. and the audio data in the audio 
high efficiency decoder 131 , and after finishing editing 
in the editing processing part 107, the video data is 45 
coded at high efficiency in the video high efficiency 
encoder 135, and the audio data in the audio high effi- 
ciency encoder 136, and both are recorded in the high 
efficiency coding recording digHaJ VTR-b 109. Fur- 
thermore, since the data array of the transmission 50 
data is as shown in Fig. 9, needless to say, the editing 
number of times code can be processed individually 
for video data and for audio data. Explained next is the 
case of plural high efficiency coding recording digital 
VTRs connected as reproducing units to the editing 55 
machine. 

When the bit rate reduction encoding recording 
digital VTR-a1 100 and bit rate reduction encoding 



recording digital VTR-a2 101 are connected as repro- 
ducing units (for example, two reproducing units are 
connected), for the purpose of editing, as mentioned 
above, since the data encoded must be decoded, and 
therefore the transmission outputs from the digital 
VTR-a1 100 and digital VTR-a2 101 are respectively 
processed by bit rate reduction decoding in the bit rate 
reduction decoders 104, 105, and are entered into the 
editing machine 110. In the editing machine 110, as 
mentioned above, at the time of output of the editing 
processing part 107, the editing number of times code 
values are updated, but the individual editing times 
codes may differ, and therefore, the individual editing 
number of times codes are detected by the editing 
code detector 150 from the plural sets of transmission 
data entered in the editing machine 107, and the com- 
parator 1 51 is started up by the detected editing num- 
ber of times code, and the plural editing code values 
are compared, and the maximum value of the editing 
code is maintained, and the editing number of times 
code held in the adder 152 is updated and delivered 
to the editing machine 110, thereby recording to show 
the data has been edited together with the transmis- 
sion data in what state. Besides, the copy number of 
times codes may also differ, and, same as in the edit- 
ing number of times codes, the copy code is detected 
from the transmission data by the copy code detector 
153, and the comparator 154 is started up by the 
detected editing number of times code, and the plural 
copy code values are compared to maintain the 
maximum value of editing code, and the copy code 
held in the adder 155 is updated and recorded as the 
output of the editing machine. If the audio data is fed 
in the editing machine in the bit rate reduction 
encoded state, it may be handled by incorporating the 
constitution of Fig. 15 into the editing processing part 
1 07 in the structure as shown in Fig. 14. Furthermore, 
since the data array of transmission data is as shown 
in Fig. 9, it is needless to say that the editing number 
of times code may be processed separately for video 
data and for audio data. 

In this way, if the transmission data between 
plural bit rate reduction encoding recording digital 
VTRs are edited, by recording the transmission infor- 
mation data of the largest number of times of editing 
and copying number of times used in editing, the state 
of the data may be understood when transmitting the 
recorded data of the recording signal again. 

In the next a case is explained, in which plural bit 
rate reduction encoding recording digital VTRs and 
the digital VTR without bit rate reduction encoding 
recording or analog recording VTR are connected to 
the editing machine. 

The data array of the transmission output of the 
bit rate reduction encoding recording digital VTR is as 
shown in Fig. 9, and for example, in the base band 
digital VTR 102 or analog recording VTR 103 in which 
the video signal and audio signal are merely A/D, D/A 
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such as search, slow or frame advance in order to find 
the editing start point by the reproducing side 
apparatus, the block for reproduction processing for 
monitoring in the recording side apparatus cannot 
monitor unless the recording side apparatus knows 
which trick play is performed at the reproducing side 
apparatus. When the reproducing side apparatus is in 
a trick play mode, a trick play mode control signal of 
the magnetic recording and reproducing system 1 77a 
is sent to the control flag generator 193 of the multip- 
lexer/separator 172a, and is converted to the bit array 
of control flag as shown in Fig. 1 8. The converted con- 
trol flag is multiplexed on the transmission data in the 
multiplexer/separator 192. tn the recording side 
apparatus, from the incoming transmission data out- 
put the control flag is separated in the multiplexer/se- 
parator 172b, and the bit rate reduction processor 
171b of the recording side apparatus is controlled 
depending on the control flag. 

The operation in a slow playback mode is des- 
cribed below. In this example, bit rate reduction is 
effected in the unit of one frame, and the final output 
for the slow playback mode is supposed to be realized 
in the field unit. In the slow playback mode, as shown 
in Fig. 19, since the magnetic head moves on plural 
data tracks, the data is reproduced partially from each 
track. In this case, therefore, by controlling two 
memories, the memory possessed by the error cor- 
recting processor 175a and the memory possessed 
by the bit rate reduction processor 171a, it is proces- 
sed so that the screen may be delivered correctly in 
one field unit First, in the memory of error correcting 
processor 175a, by the track number and data num- 
ber indicated by the ID (identification) signal of the 
reproduced data, the memory address is generated, 
and data is written into the memory using the address. 
At the same time, by the track ID signal, the reproduc- 
tion state of data is detected in 1/2 frame unit That is, 
when the end of reproduction of data of 1/2 frame por- 
tion is detected, the end flag is set to ON. In the bit rate 
reduction processor 171a, only when the end flag is 
set to ON, the data is bit rate reduction decoded, and 
the result is written into the memory, and the field for 
final output is switched over at the same time. More 
specifically, since the data quantity of 1 field and the 
data quantity of 1/2 frame are equal to each other 
when the end flag is ON, while delivering the 1 field 
data which is read last from the memory, 1/2 frame 
data is written by using the read address at the same 
time. When the end flag is OFF, the field being pre- 
sently delivered is repeatedly delivered. 

In this method, in the case of slow reproduction of 
l/n times, the output field can be switched over in 
every period of n fields in average. 

To perform the similar processing in the recording 
side apparatus, the control flag indicating that the 
reproducing side apparatus is in a slow playback 
mode and the end flag are transmitted to the recording 



side apparatus. In the bit rate reduction processor 
171b of the recording side apparatus, on the basis of 
the transmitted end flag, the same processing as in 
the reproducing side apparatus is conducted. On the 
5 other hand, as for the audio signal, when the repro- 
ducing side apparatus is in a slow playback mode, it 
is not necessary to deliver the audio signal, and there- 
fore the output to the audio signal D/A converter 179b 
is suspended. 

10 Or when the reproducing side apparatus is in a 

reverse playback mode, the transmitted data must be 
delivered in the reverse order of ordinary reproduc- 
tion, that is, in the sequence of the second field and 
first field, when delivering the data of one frame in the 

15 field unit Therefore, a control flag telling the reverse 
playback mode is sent to the recording side 
apparatus, and the video data is delivered to the video 
signal D/A converter 180b by the memory of the bit 
rate reduction processor 171b of the recording side 

20 apparatus, in the sequence of the second field data 
and first field data. 

The control flag shown in Fig. 18 is only an 
example, and the composition of control flag, bit array 
and bit pattern are not particularly defined. In this 

25 embodiment, meanwhile, the unit of bit rate reduction 
is one frame, but similar processing is possible as far 
as it is an integer multiple of one field. 

In this constitution, even if the reproducing side 
apparatus is in a trick play mode, the recording side 

30 apparatus can recognize the video signal. 



Claims 

35 1. A method for transmitting digital signals between 
apparatuses for recording and reproducing bit 
rate reduction encoded digital video signals and 
digital audio signals, wherein a signal obtained by 
multiplexing an audio signal compressed on a 

40 time axis in a data blank period of a video signal 

before bit rate reduction decoding is used as a 
digital transmission output at a reproducing side, 
and the digital transmission output is used as a 
digital transmission input at a recording side, 

45 whereby, the video signal and audio signal are 

separated from each other, and the transmission 
signal is recorded. 

2. A method of claim 1 . wherein video signal data 
so and audio signal data of the digital transmission 

output are corrected of correctable errors, and 
further detected errors are concealed. 

3. A method of claim 2, wherein a time difference be- 
55 tween the video signal and audio signal multip- 
lexed on the time axis in the digital transmission 
output is the same as that in the digital transmis- 
sion input 
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4. A method of craim 3, wherein the time difference 
between a reproduction output of the video signal 
and a reproduction output of the audio signal deli- 
vered simultaneously in the digital transmission 
output is the same as that in the digital transmis- s 
sion input 

5. A method of claim 4, wherein a digital signal out- 
put is composed of one or a plurality of signal 
lines made of video signal and audio signal, and w 
one signal line made of a reference signal. 

6. A method of claim 5, wherein the digital signal 
output has the reference signal multiplexed on 
oneora plurality of signal linesmade of video sig- , 5 
nal and audio signal. 

7. A method of claim 5, wherein a signal including 
information about a digital signal to be transmitted 

is directly used as the digital transmission inputof 20 
the recording side. 



updated copy times code are directly recorded. 



8. 



A method of claim 7, wherein the information 
about the digital signal added to the digital signal 
is separated for the video signal and for the audio 25 
signal, and the information for each channel of the 
video signal and the audio signal is processed 
independently. 



9. A method of claim 7, wherein a state of copy pro- 30 
techon of the digital signal to be transmitted is 
changeable. 

10. A method of claim 9, wherein a signal showing the 
state of protection of the digital to be transmitted 35 
is also changed in interlock and recorded. 

11. A method of claim 9, wherein the information 
about the state of protection of the digital signal 

is separated for the video signaJ and for the audio 40 
signal, and the information for each channel for 
the video signal and for the audio signal is proces- 
sed independently. 

12. A method of claim 7, wherein a code showing the 45 
number of times of copy and a code showing the 
number of times of edit are available as the infor- 
mation about the digital signal to be transmitted 

and at the reproducing side the digital audio sig^ 
nal, the digital video signal, the code showing the 50 
number of times of copy, and the code showing 
the number of times of edit are reproduced, and 
the reproduced edit number of times code is used 
as an updated edit number of times code, mean- 
while, an incremented value to a reproduced copy 55 
number of times code is used as an updated copy 
number times code, and at the recording side the 
updated edit number of times code and the 

10 



13. A method of claim 12, wherein the code showing 
the number of times of copy and the code show- 
ing the number of times of edit are separated for 
the video signal and for the audio signal, and 
these codes for each channel for the video signal 
and for the audio signal are independently pro- 
cessed. 

14. A method of claim 7. wherein the digital transmis- 
sion signal delivered from the reproduction side is 
received by an editing machine, the digital video 
signal is bit rate reduction decoded, and when 
delivering by bit rate reduction encoding again in 
the editing machine after a specified video edit- 
ing, since bit rate reduction decoding and encod- 
ing is conducted once, an incremented value to 
an edit number times code received by the editing 
machine is delivered as a new edit number of 
times code from the editing machine, while the 
received signal is directly recorded at the record- 
ing side. 

15. A method of claim 14, wherein the digital audio 
signal is bit rate reduction decoded, a specified 
audio editing is done and bit rate reduction encod- 
ing is done again in the editing machine while the 
digital audio, signal is bit rate reduction encoded 
and the incremented value to the edit number of 
times code entered in the editing machine is deli- 
vered from the editing machine as an updated 
edit number of times code, and the updated edit 
number of times code is directly recorded at the 
recording side. 

16. A method of claim 15, wherein a code showing 
the number of times of edit is separated for the 
video signal and for the audio signaJ, and this 
code for each channel for the video signal and for 
the audio signal is processed independently. 

17. A method of claim 7, wherein plural digital trans- 
mission signals delivered from plural reproducing 
machines are received by an editing machine, the 
digital video signals are bit rate reduction 
decoded, and after a specified video editing such 
as mixing and special effects, edited video signal 
is bit rate reduction encoded again in the editing 
machine to deliver, and at this time if a code 
showing the number of times of copy of each input 
video signal and the code showing the number of 
times of edit are different as the code showing 
the number of times of copy delivered from the 
editing machine and the code showing the num- 
ber of times of edit, incremented values to the 
codes of the largest number of times each out of 
the respective codes of the number of times are 
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delivered from the editing machine as a new code 
showing the number of times of copy and code 
showing the number of times of edit, and the 
received signals are directly recorded at the 
recording side. 5 

18. A method of claim 17. wherein the digital audio 
signal is bit rate reduction decoded, a specified 
audio editing is done and bit rate reduction encod- 
ing is done again in the editing machine while the io 
digital audio signal is bit rate reduction encoded, 

and an incremented value to the edit number of 
times code entered in the editing machine is deli- 
vered from the editing machine as the updated 
edit number of times code, and the updated edit 15 
number of times code is directly recorded at the 
recording side. 

19. A method of claim 18, wherein the code showing 

the number of times of copy and the code show- 20 
ing the number of times of edit are separated for 
the video signal and for the audio signal, and the 
code showing the number of times of copy and 
the code showing the number of times of edit for 
each channel for the video signal and for the 25 
audio signal are processed independently. 

20. A method of claim 7, wherein 0 is used as a code 
showing number of times of copy and a code 
showing a number of times of edit for the digital 30 
video signal or analog video signal which is not bit 

rate reduction encoded if a part of plural digital 
transmission video signals received by an editing 
machine is the digital video signal or the analog 
video signal. 35 

21. A method of daim 20, wherein the digital audio 
signal is bit rate reduction decoded, a specified 
audio editing is done and bit rate reduction encod- 
ing is done again in the editing machine whfle the 40 
digital audio signal is bit rate reduction encoded, 

and an incremented value to the edit number of 
times code entered in the editing machine is deli- 
vered from the editing machine as an updated 
edit number of times code, and the updated edit 45 
number of times code is directly recorded at the 
recording side. 

22. A method of claim 21 , wherein the code showing 

the number of times of copy and the code show- so 
ing the number of times of edit are separated for 
the video signal and for the audio signal, and the 
code showing the number of times of copy and 
the code showing the number of times of edit for 
each channel for the video signal and for the 55 
audio signal are processed independently. 

23. A method of claim 3. wherein a signal including 



information about a digital signal to be transmitted 
is directly used as the digital transmission input of 
the recording side. 

24. A method of claim 23, wherein the digital audio 
signal is bit rate reduction decoded, a specified 
audio editing is done and bit rate reduction encod- 
ing is done again in an editing machine while the 
digital audio signal is bit rate reduction encoded, 
and an incremented value to an edit number of 
times code entered in the editing machine is deli- 
vered from the editing machine as an updated 
edit number of times code, and the updated edit 
number of times code is directly recorded at the 
recording side. 

25. A method of claim 24, wherein the information 
about the digital signal added to the digital signal 
is separated for the video signal and for the audio 
signal, and the information for each channel for 
the video signal and for the audio signal is proces- 
sed independently. 

26. A method of claim 3, wherein a state of protection 
of a digital signal to be transmitted is changeable. 

27. A method of claim 26, wherein a signal showing 
the state of copy protection of the digital signal to 
be transmitted is changed in interlock and recor- 
ded. 

28. A method of claim 27, wherein the information 
abut the state of copy protection of the digital sig- 
nal is separated for the video signal and for the 
audio signal, and the information for each chan- 
nel for the video signal and for the audio signal is 
processed independently. 

29. A method of claim 3, wherein a code showing a 
number of times of copy and a code showing a 
number of times of edit are available as infor- 
mation about a digital signal to be transmitted* 
and at the reproducing side the digital audio sig- 
nal, digital video signal, copy number of times 
code, and edit number of times code are repro- 
duced, and a reproduced edit number of times 
code is used as an updated edit number of times 
code, meanwhfle, an incremented value to a 
reproduced copy number of times code is used as 
an updated copy number of times code, and at the 
recording side the updated edit number of times 
code and the updated copy number of times code 
are directly recorded. 

30. A method of claim 29, wherein the code showing 
the number of times of copy and the code show- 
ing the number of times of edit are separated for 
the video signal and for the audio signal, and 
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these codes for each channel for the video signal 
and for the audio signal are independently pro- 
cessed • 

31. A method of claim 3, wherein the digital transmit s 
sion signal delivered from the reproduction side is 
received by an editing machine, the digital video 
signal is bit rate reduction decoded, and when 
delivering by bit rate reduction encoding again in 
the editing machine after a specified video edit- io 
mg, since bit rate reduction decoding and encod- 
ing is conducted once, an incremented value to 
an edit number of times code received by the edit- 
ing machine is delivered as a new edit number of 
times code from the editing machine, while the 15 
received signal is directly recorded at the record- 
ing side. 

3Z A method of claim 31, wherein the digital audio 
signal is bit rate reduction decoded, a specified 20 
audio editing is done and bit rate reduction encod- 
ing is done again in the editing machine while the 
digital audio signal is bit rate reduction encoded, 
and the incremented value to the edit number of 
times code entered in the editing machine is deli- 25 
vered from the editing machine as the updated 
edit number of times code, and the updated edit 
number of times code is directly recorded at the 
recording side. 

30 

33. A method of claim 32, wherein the code showing 
the number of times of edit is separated for the 
video signal and for the audio signal, and this 
code for each channel for the video signal and for 
the audio signal is processed independently. 35 

34. A method of claim 3, wherein plural digital trans- 
mission signals delivered from plural reproducing 
machines are received by an editing machine, the 
digital video signals are bit rate reduction 40 
decoded, and a after specified video editing such 
as mixing and special effects, edited video signal 
is bit rate reduction encoded again in an editing 
machine to deliver, and at this time if a code 
showing a number of times of copy of each input 4S 
video signal and a code showing a number of 
times of edit are different, as the code showing a 
number of times of copy delivered from the editing 
machine and the code showing the number of 
times of edit incremented values to the codes of 50 
the largest number of times each out of the res- 
pective codes of the number of times are deliv- 
ered from the editing machine as a new code 
showing the number of times of copy and a code 
showing the number of times of edit, and the 55 
received signals are directly recorded at the 
recording side. 



35. A method of claim 34, wherein the digital audio 
signal is bit rate reduction decoded, a specified 
audio editing is done and bit rate reduction encod- 
ing is done again in the editing machine while the 
digital audio signal is bit rate reduction encoded 
and an incremented value to the edit number of 
times code entered in the editing machine is deli- 
vered from the editing machine as an updated 
edit number of times code, and the updated edit 
number of times code is directly recorded at the 
recording side. 

36. A method of claim 35, wherein the code showing 
the number of times of copy and the code show- 
ing the number of times of edit are separated for 
the video signal and for the audio signal, and the 
code showing the number of times of copy and 
the code showing the number of times of edit for 
each channel for the video signal and for the 
audio signal are processed independently. 

37. A method of claim 3, wherein 0 is used as a code 
showing a number of times of copy and a code 
showing a number of times of edit for the digital 
video signal or analog video signal which is not bit 
rate reduction encoded if a part of plural digital 
transmission video signals received by an editing 
machine is the digital video signal or the analog 
video signal. 

38. A method of claim 37, wherein the digital audio 
signal is bit rate reduction decoded, a specified 
audio editing is done and bit rate reduction encod- 
ing is done again in the editing machine while the 
digital audio signal is bit rate reduction encoded, 
and an incremented value to an edit number of 
times code entered in the editing machine is delh 
vered from the editing machine as an updated 
edit number of times code, and the updated edit 
number of times code is directly recorded at the 
recording side. 

39. A method of claim 38, wherein a code showing 
the number of times of copy and the code show- 
ing the number of times of edit are separated for 
the video signal and for the audio signal, and the 
code showing the number of times of copy and 
the code showing the number of times of edit for 
each channel for the video signal and for the 
audio signal are processed independently. 

40. A method for transmitting digital signals between 
apparatuses for recording and reproducing bit 
rate reduction encoded digital video signals and 
digital audio signals, wherein a signal obtained by 
multiplexing an audio signal compressed on a 
time axis in a video signal before bit rate reduction 
decoding is used as a digital transmission output 
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at a reproducing side, and at a portion of a record- 
ing side not necessary for recording of a digital 
transmission signal reproduction processing is 
done, thereby monitoring. 

5 

41. A method of claim 40, wherein video signal data 
and audio signal data of the digital transmission 
output are a video signal and an audio signal cor- 
rected of correctable errors, and further con- 
cealed of detected errors. 10 

42. A method of claim 41, wherein a time difference 
between an output of the video signal and an out- 
put of the audio signal delivered as a monitor out- 
put is the same as at the time of input. is 

43. A method of claim 41, wherein the reproducing 
side is in a trick play mode, a control data for con- 
trolling a reproducing circuit at the recording side 

is delivered by multiplexing with the transmission 20 
signal. 

44. A method of claim 43, wherein a unit of bit rate 
reduction of the video signal is plural fields, and 
when the trick play mode is a stow playback 25 
mode, the control data controls to switch over a 
field of monitor output at the recording side on the 
basis of the control data. 

45. A method of claim 43, wherein a unit of bit rate 30 
reduction of the video signal is plural fields, and 
when the trick play mode is a reverse playback 
mode, the control data controls to deliver a field 

of monitor output at the recording side in a 
reverse sequence on the basis of the control data. 35 
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